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Introduction
>. Experiment objectives & configuration

ACTS KA band measurements and analysis
>> processing  technique differences

>> Worst month attenuation and weather measurements

>.24 month (12/93-11/95) propagation statistics

>. Model comparisons

Summary and future activities

New Mexico State University
>> Station Status
>. Application of ACTS Measurements to TDRS data
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1--— Objectives .——..
Measure and evaluate KA hand propagation effects and link
performance for New Mexico
Develop long-term statistics and prediction modeling
techniques for New Mexico climate region for advanced
satellite system planning and design

Apply ACrrS measurements (20.185 GHz and 27.S05 GHz)
to the evaluation of current and planned TDRS Space-to-
Ground Link (SGL) performance

rd= ‘—- — ‘——New Mexico APT
__—. 3——

Cl Elevation angle: 510

Cl Measured parameters
>> Beacons: 20.]85 GHz and 27.505 GHz
>. Radiometers: 20 GHz and 27.505 GH z

>> Rain rate (CRG, TBG)

>> Temperature, Relative Humidity, Wind Vector

Cl Ancillary Measurements from TDRS
>> ] 3.5 C.iHZ SGL delog,ged signal attenuation plots for identified

weather events (’Raindance’)
>> Coincident Steering Data: date, time, antenna azimuth and
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Site Configuration
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NOTE: TDRS operations
transferred to STGT in
Nov. 1994.
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0 Two years of data processed

Cl Comparison of old and new processing techniques

Cl Worst month (in two years): August 1995

Cl Two year propagation statistics

Cl Model Comparisons
Cl Attenuation Ratio

Cl Fade Duration
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Comparison of Processing Techniques
.—— — . ——

Q 24 Months Statistics: December 1993 -November 199S
>> From * .pvO processing (AC”R3EDIT)

>> From *.pv2 processing (ACTSPP)

Cl Minor differences between two processing techniques
>> Monthly Statistics are within 1 dB

>> Gaseous absorption is less for *.pv2  than for * .pvO processing

>> Rain Attenuation is almost identical

>. Snow/ice storms illustrate greatest difference
(radiometer delta >1 dB)

Q Model comparisons performed with *.pv2 processed data
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I&= Snow/Ice Event on 20 GHz Channel
.1Janua<V 29,1994.——

Beacon Attmuation

!e,  ...,.,  — , - - - . - –T

,5 ,, ,, ,8 ,,

T,m  (GMT, Houm)

,, 1

,,

Rad,ometcr  Atim,,  ation

Tm (GUT, HOW,)

~ l--j
I

PV2

--i  ‘ - ”< >  - — - – - ,

?..  I

+=4- .

,, x

- 1 4 .

153



L
.——

~;~ SnowZlce  Event on 2Z5 GHz Ch&nel
——.

JanuarV 29,1994.—— ——2

,6 T

--T“ /
-.

+.

/\

1-

L. l.. )
!, ,6 ,7

——
. ...1

,,
,4 . – — . .

1,. .

,, --

8.

,----

4i.. —

,  j . . –

,1=:=

,,

Rad,on,e(ric  Atknuaticm

— .- [ ‘“E
J-

L— 1  - . . 1
‘, ,, ,,

Tr,m (GM1 How)

—m——
-ls -

GiJwr.—.
Two Year Surface Temperature

0.025 -------

I ’

\0020 \

r-~oo,5
.—
f

: 0 . 0 1 0

0,035

0 coo L--,

.-,, .<-!

103

80

60

0 10 20  XJ 4[4  50 -

Terrperaturm  (“q

Averag?  Temper.+ture  = 185°C D 653°F

—m—
- 1 6 -

1 5 4



Gi2wr.——. —. ——. —
Two Year Relative Humidity 1
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199520 GHz Crane Global Model Rain
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1- Rain Statistics.——. .——1
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Statistical Attenuation Ratio for A CA
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6P ‘—- ‘— 3Fade Event on November 3,1994
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1New Mexico ACTS Statistics Summary
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Comparison of pvO and pv2 processing for 24 months have
minor differences (< 1 dB) in attenuation distributions
Measured link performance for two year period
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According to the National Climatic Data Center
>> Above average temperature

>> Average humidity

>> Slightly below average precipitation

Rain Attenuation model prediction comparisons
>> ]TU-R  Model over-predicts by 2-4 dB

>. crane Global  Model under-predicts by 3-15 dB

>. Use of measured rain statistics does not improve predictions

Fade duration
Attenuation ratio predicted well by modeIs until 12 dB
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Future Activities
I .—. -—- ——.

Complete 3 year cumulative distributions from *.pvO
preprocessing

Complete 3 year cumulative distributions from *.pv2
preprocessing

Compile 3 years of raindance  data for comparison to ACTS
data

Q Contract renewal for fourth year statistics

.38.
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